Eddy correlation measurements were made of fluxes of momentum, sensible heat, water vapor, and carbon dioxide at a centrally located plateau site in the FIFE study area during the period from May to October 1987. About 82% of the vegetation at the site was comprised of several C4 grass species (big bluestem, Indian grass, switchgrass, tall dropseed, little bluestem, and blue grama), with the remainder being C 3 grasses, sedges, forbs, and woody plants. The prairie was burned in mid-April and was not grazed. Precipitation during the study period was about normal, except for a 3-week dry period in late July to early August, which caused moisture stress conditions. The drag coefficient ( 
INTRODUCTION
The need to advance our understanding of atmospherebiosphere interactions has been clearly established in recent literature. Much of the prior micrometeorological work concentrated on agricultural crops. To obtain improved knowledge of biophysical controls on surface exchange in global scale studies, increased attention is now being given to natural vegetation (for example, forests, grasslands) characterized by mixed plant communities.
The First International Satellite Land Surface Climatology Project (ISLSCP) Field Experiment (FIFE) was designed to obtain relevant surface and atmospheric measurements to verify the extraction of land-surface parameters from satellite radiance data (for details, see Sellers et al. [1988] ). A grassland area in northeastern Kansas was selected for this experiment. Several instrumented stations were distributed about the study area to measure surface fluxes of energy and mass.
In this paper we present results from a comprehensive micrometeorological study conducted at a centrally located plateau site within the FIFE study area. The study was conducted during the period from May to October 1987 and included the time periods during and between intensive field Copyright 1992 by the American Geophysical Union.
Paper number 91JD03045. 0148-0227/92/91 JD-03045505.00 campaigns (IFCs). The eddy correlation technique was employed to measure surface fluxes. Supporting soil and plant measurements included soil moisture, leaf area, canopy height, leaf stomatal conductance, and leaf water potential. The objective of this paper is to evaluate canopy photosynthesis, water vapor exchange, and momentum flux of the prairie vegetation.
MATERIALS AND METHODS

Site and Vegetation
Soil at the study site (latitude, 39ø03'N, longitude, 96ø32'W, 445 m above sea level) is predominantly Dwight silty clay loam (Typic Natrustolls). The prairie was burned on April 16, 1987, to improve the botanical composition of grasses and forbs. The experimental area had been lightly grazed for several years but was not grazed in 1986 and 1987.
Composition of the vegetation at the site was estimated using the modified step point method [Owensby, 1973] . Several C4 grasses (Andropogon gerardii (big bluestem), Sorghastrum nutans (Indian grass), Panicum virgatum (switchgrass), Sporobolus asper (tall dropseed), Schizachyrium scoparium (little bluestem), and Bouteloua gracilis (blue grama)) constituted about 82% of the plant community. The remainder of the vegetation consisted of C3 grasses, sedges, forbs, and woody plants (Table 1) . 
Soil and Plant Measurements
The surface soil water content (0-0.1 m) was measured gravimetrically on a daily basis. When soil moisture profile data were not available, Woe was interpolated with appropriate adjustments made for precipitation.
Canopy height and leaf area were generally monitored on a weekly basis. On selected days the stomatal conductance and leaf water potential of the three dominant grasses were measured on four fully expanded sunlit leaves with a steady state porometer (LI-COR, Incoroporated, Lincoln, Nebraska, model LI-1600) and a pressure chamber (Precision Machine Company, Lincoln, Nebraska), respectively.
Micrometeorological Measurements
Eddy correlation measurements. The eddy correlation technique [e.g., Kaimal, 1975; Kanemasu et al., 1979; Verma, 1990] 
Calculation of Canopy Photosynthesis (Pc)
The atmospheric CO 2 fluxes (Fc) measured using the eddy correlation technique include CO2 emanating from the soil, which must be separated to obtain canopy photosynthesis (Pc). We used our nocturnal atmospheric CO2 flux 
where El, the activation energy, is equal to 45,000 J mol -• , 
where p is the air density. As indicated earlier, the friction velocity was computed from the signals of the three- where the aerodynamic resistance (r a) is given by r a = ram + r b.
The term ram is the aerodynamic resistance to momentum transfer and is given by ram = 17/tll, Table 3 . The experimental season was divided into three periods with different ranges of canopy heights. The relationship between ga and t7 is shown in Table 3 . As expected, there was a near-linear relationship between 9a and t7.
Surface Energy Budget Components
Sensible and latent heat fluxes from two eddy correlation systems. Two eddy correlation systems were employed to measure the fluxes of sensible (H) and latent heat (AE) during portions of the experimental season. These included (1) a Kaijo-Denki one-dimensional sonic anemometerthermometer system and an A.I.R. Lyman-alpha hygrometer and (2) a Campbell Scientific one-dimensional sonic anemometer, a fine wire thermocouple, and a Krypton hygrometer. As seen in Figure 3a Table 4 Daily integrated evapotranspiration. The latent heat flux data were integrated (see Table 5 obtain daily evapotranspiration (ET) rates. (Occasionally, the eddy correlation data on some nights were missing. The data from the preceding or the following night with similar conditions were used on these nights.) During the early and peak growth stages, ET rates ranged from 3.9 to 6.6 mm d -• .
Values of the mean air temperature (T) and vapor pressure deficit (D) are averages of measurements
On a few days (for example, July 10 and July 11), when soil moisture was plentiful, the evaporative demand was high primarily due to strong winds (see Table 5 Also shown in Table 5 are estimates of potential ET rates using the equation given by Penman [1948] . ETeenman = (SQA + 3'Ea)/(s + 3'), (Table  4) . When the soil water was not limiting, the diurnal course of Pc generally followed that of the photosynthetically active radiation, KpA R (Figure 9a) . Under moisture stress conditions, Pc was suppressed drastically. Canopy photosynthesis reached its peak in the morning and decreased later in the day regardless of the amount of incoming KpA R (Figure 9b) . 
